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Abstract 
Background:  Glomerulonephritis (GN) is one of the most common 
cause ofend stage renal disease (ESRD) and chronic renal failure in 
Sudan. The aim of the study is to determine the histopathological patterns 
of GN based on renal biopsy, in relation to demographic data and risk 
factors with verification of the clinical outcome. 
 Methods:   This is a descriptive case series study of 150 patients with 
glomerulonephritis from January 2008 to December 2010. It was 
conducted in Soba University Hospital and Fedail Hospital. Patient’s   
data was collected using predesigned questionnaire. Formalin fixed 
paraffin embedded blocks of processed specimens were recut, stained 
using Hematoxylin and Eosin, PAS, Masson Trichrome and silver stains 
and then reviewed. SPSS program version 10 was used in the analysis.    
Results: The patient’s ages ranged between 3 month to 18 years with a 
mean age of 10.25 ± 4.5 SD.The male to female ratio is 1.00: 1.11.The 
majority of cases (43%) were from Northern Sudan. The commonest 
pattern of GN was diffuse mesangioproliferative GN (16.7%).Risk factors 
were statistically correlated with the patterns of GN (P.value =0.000). 
90.7% of cases received steroids therapy and 16% received chemotherapy 
.Few cases developed complications, such as acute renal failure (4%) 
,while chronic GN and chronic renal failure in  (0.7%). 
Conclusion:  The age, sex, clinical presentation and the patterns of GN in 
Sudan were comparable to other studies Few cases had complications 
such as chronic renal failure which was high in studies done in Egypt and 
USA, where GN is the leading cause of chronic GN and ESRD. The 
majority had good response to corticosteroids.  
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1-1 Introduction 
 
Glomerulonephritides are specific set of renal diseases in which 
immunoglobulin mechanism triggers inflammation and proliferation of 
glomerular tissue , that can result in damage to the basement membrane , 
mesangium , capillary or endothelium .(4)                                                                                                           
Hippocrates originally described the manifestations of back pain and 
hematuria which lead to oliguria and anuria. With the development of the 
microscope , Langhans was later able to describe these pathophysiologic 
glomerular changes.  (4)                                                                                                           
 In many countries glomerulonephritis is the most common cause of 
chronic renal failure and end stage renal disease. (4)                                                                                                           
The male to female ratio is 2:1 and in most cases it occurs between 5- 15 
years old and also it can occur in infancy. (5)                                                                                                           
In Sudan the most common cause of glomerulonephritis in children is 
minimal change disease (29.9%).  (11)  
The etiological agents or triggering events are associated with a  variety 
of factors and in the course of a number of systemic diseases like 
systemic lupus erythromatosus, polyarteritis nodosa or diabetes mellitus. 
(1)                                                                                                             
The pathogenesis of glomerular diseases is induced by antigen antibody 
reaction mediated injury. There are two forms of antibody associated 
injury;    antibody reacting against antigen resting insitu within the 
glomerulus, either insoluble fixed antigens (intrinsic) or molecules 
planted (non-glomerulus antigens) within the glomerulus. The other form 
is injury resulting from deposition of soluble circulating antigen antibody 
complexes in the glomerulus. Cell mediated immune   injury by 
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 Ϯ 
sensitized nephritogenic T cells cause some form of cresentric   
glomerulonephritis.  Activation of alternative complement pathway 
occurs in membranous proliferative glomerulonephritis type II and some 
forms of proliferative GN. (1)                                                                                                             
The latent period may vary according to the type of infection. It is 1-2 
weeks for post pharyngitis and 2-4 weeks for post dermal infections. (4)                                                                                                           
Glomerulonephritis can presents with specific and non specific 
symptoms. The specific symtoms divided into acute nephritic syndrome 
which  include hematuria , azotemia, variable proteinuria, oliguria , 
edema , hypertension  and acute nephrotic syndrome which include , 
proteinuria >3.5 gram, hypoalbuminaemia ,  hyperlipidemia , lipiduria 
and generalized edema .(1) The non-specific symptoms are fever, 
abdominal pain malaise and weakness. (4) Other symptoms associated with 
underlying systemic disease like arthralgia as in SLE, hemoptysis in 
Good pasture syndrome, skin rashes as in SLE and vasculitis, headache 
secondary to hypertension, flank pain secondary to stretching of renal 
capsule or shortening of breathing.  
Glomerular diseases are classified into primary and secondary 
glomerulonephritis. The primary form includes acute diffuse proliferative 
glomerulonephritis (Post streptococcal), rapidly progressive (crescenteric) 
glomerulonephritis, membranous glomerulopathy, lipoid nephrosis 
(minimal change disease), focal segmental glomerulosclerosis, 
membranous proliferative glomerulonephritis, IgA nephropathy, focal 
proliferative glomerulonephritis and heroin glomerulonephritis. The 
secondary glomerulonephritis can be due to systemic diseases like 
systemic lupus erythromatosus, Diabetes mellitus, amyloidosis, Good 
pasture syndrome, polyarteritis nodosa, Wegener granulomatosis, 
Henoch-sehönlein purpura and bacterial endocarditis. Some hereditary 
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conditions like, Alport syndrome, thin membrane disease and Fabry's 
disease often affect the glomerulus. (1)                                                                                                           
The diagnosis of glomerulonephritis depends on general and specific 
investigations. The general  ones  include  urine general , renal function 
test , abdominal ultrasound, ASO titre, Anti nuclear antibody( ANA) anti 
double stranded DNA-antibody (Anti ds DNA -antibody) . The specific 
investigations include renal biopsy using routine stains (  H&E , PAS  , 
Masson trichome and silver stain), immunohistochemical stains or 
immuofluorescence test (IF). The electron microscopy is also important 
to be available. 
The histological alterations in the various types of glomerulonephritis are 
characterized by one or more of four basic tissue reactions; 
Hypercellularity in one or more of these cells, either mesangial, 
endothelial or parietal epithelial cells , leukocytic infilteration consisting 
of neutrophils, monocytes and sometimes lymphocytes , formation of 
crescents or basement membrane thickening of the capillary wall or 
glomerular basement membrane (GBM) as well as hyalinization and 
sclerosis of the glomerulus. Other additional alterations include intra-
glomerular thrombosis, fibrin deposition or accumulation of lipid. (1)                                                                                                            
The most common cause of glomerulonephritis worldwide is IgA 
nephropathy. The incidence of post infectious glomerulonephritis is 
reduced in most western countries and it remains more common in 
regions such as Africa, Malaysia and South Africa. (1) 
Mesangoproliferative glomerulonephritis and focal segmental 
glomerulosclerosis are dominant in Malawi.  Namibian children have 
mainly membranous glomerulonephritis. The relative frequency of 
glomerular diseases in Jordanian children revealed that membranous 
proliferative glomerulonephritis was (33.6%), minimal change 
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disease (26%) , focal segmental glomerulosclerosis (12.3%) , IgA 
nephropathy (5.5%) , Alport syndrome (3.5 %) , membranous 
glomerulonephritis (2%) and undetermined (6.2%).  
Histologic patterns of nephrotic syndrome vary between African 
countries according to date and literature. There is a unique histological 
type of glomerulonephritis in African children. Focal and segment 
glomerulosclerosis may be the frequent cause of steroid resistant nephritic 
syndrome in West Africa. While focal segmental glomerulosclerosis and 
minimal change disease were the most common in Ghana and South 
Africa. In contrary to Nigeria, membranous proliferative 
glomerulonephritis was the commonest pattern.  In Kenya membranous 
proliferative glomerulonephritis constitutes around (25%), minimal 
change disease (18%) and focal segmental glomerulosclerosis (15%). In 
Cameroon (38%) of patients had minimal change disease, 
(31%)membranous glomerulonephritis and (24%) proliferative 
glomerulonephritis. In Zaire (22%) had minimal change disease, (18%) 
Amyloidosis,  (16 %) proliferative glomeulonephritis (14%) membranous 
proliferative glomerulonephritis , (10%) membranous glomerulonephritis 
and (6%) focal segmental glomerulosclerosis . In Zimbabwe proliferative 
glomerulonephritis (51%), followed by membranous glomerulonephritis 
and focal segmental glomerulosclerosis.(5)                                                                                                              
In Sudan, according to a study done by  Iman Hussain Khalifa  (Oct 1999 
– April 2002)showed that the most type of nephropathy was focal 
segmental glomerulosclerosis , (26.6 %) membranous proliferative 
glomerulonephritis (22.1%) , lupus nephritis type III (11.6%).  minimal 
change disease (10.5%) , IgA nephropathy (4.7%)  ,IgM nephropathy 
(3.5%), rapid progressive glomerulonephritis , end stage renal disease and 
amyloidosis all were (3.5%) , membranous nephropathy (2.3%) ,  thin 
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membrane disease ,Alport syndrome and resolved acute 
glomerulonephritis were (1.2%). (5)                                                                                                              
The treatment of glomerulonephritis depends on the type and the stage of 
the disease at the time of presentation. Most children respond well to 
treatment if diagnosed early. 
In this study we aim to find the overall distribution patterns of    
glomerulonephritis based on renal biopsy in Khartoum with regards to 
age sex, origin ,  risk factors and clinical presentation , in addition to 
verification of therapeutic option and outcome. 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 ϲ 
                       1-2  Literature Review 
1-2-1 Normal Anatomy, Histology and Pathophysiology: 
The glomerulus’s is a vascular structure composed of a tuft of specialized 
capillaries that arise from the afferent arteriole to form lobules then rejoin 
the vascular pole to drain into the efferent arteriole. The lobules are poorly 
defined, but each of them consists of cluster of capillaries which lie within 
the lumen of the expanded proximal end of the nephron, or the Bowman’s 
space which is lined on it’s parietal aspect by a layer of attenuated 
epithelial cells overlying a thick basement membrane. The two latter 
structures make up Bowman’s capsule , that is continuous at the vascular 
pole of glomerulus’s with the adventitia of the afferent and the efferent 
arterioles. The basement membrane of Bowman’s capsule merges with that 
of the proximal tubule at the urinary pole. Each glomerulus measures 
approximately 200 um in diameter, but they are not all of the same size. 
Those located in the juxtamedullary area are about 20% larger than that 
elsewhere in the cortex. The walls of the glomerular capillaries are clothed 
by a reflected layer of cells of Bowman’s capsule. These highly specialized 
epithelial cells are known as podocytes. The glomerular basement 
membrane (GBM) is a trilaminar structure composed of a central electron 
dense zone or lamina densa bordered by two narrow-lucent layers, the 
lamina rara interna and the lamina rara externa. The major components of 
GBM are type IV collagen, lamina, heparin sulfate, proteoglycans and 
entactin, but small amounts of other proteins have also been found. (6)                                                                                                           
The principle function of the glomerulus is filtration of excess water and 
electrolytes. (3) The GBM is the main component of the filtration barrier.                                                                                                            
In adults, the GBM measures 310 – 380 nm in thickness, it is some what 
thinner in children and slightly thicker in males than females. (6)                                                                                                           
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The permeability of the GBM is determined by the acidic nature of its 
pores. The visceral epithelial cells (podocytes) cover the GBM on its 
urinary side, adherent to the rara externa. They are attached to it by the 
cytoplasmic extensions or foot processes which are  approximately 25 to 60 
nm apart, with a connecting slit pore diaphragm 4 to 7 nm thick whose 
function remain unclear . It is involved in biosynthesis and by their unique 
structure, plays an important role in glomerular permeability. The parietal 
epithelial cells lined Bowman’s capsule.  The mesangium is attached to 
capillary loop and consists of mesangial cells embedded in a BM like 
material and mesangial matrix. The mesangial matrix composed of 
collagen types IV, V and VI, fibronectin, laminin, entactin and sulfated 
glycosaminoglycans, including heparin sulfate and chondroitin sulfate. The 
mesangial cells have cytoplasmic processes which contain a  smooth 
muscle actin and myosin filaments, which  are shared by the smooth 
muscle cells, pericytes and myofibroblasts. These  mesangial cells possess 
contractile properties and are probably involved in the regulation of the 
flow of blood through the glomeruli , modulation of the filtration process , 
produces growth factors that allow normal cell turnover , as well as some 
phagocytic activity and play a role in the clearance of the debris from the 
mesangium. (6)                                                                                                                                                                                                                    
Localization of immunocomplex deposits gives three morphologic patterns 
for GN. The first is endothelial injury in which the antibody is accumulated 
at subendothelial space and the GBM with activation of leukocytes leading 
to proliferation, necrosis, disruption of GBM, fibrinoid necrosis and 
extracapillary proliferation. These changes can be seen in different diseases 
for example; post infectious GN, SLE nephritis type III and IV, anti GBM 
nephritis Good pasture’s syndrome, malignant hypertension, systemic 
vasculitis, idiopathic crescent GN, cryoglobulinaemia and membranous 
proliferative GN.  
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The second type is the epithelial pattern injury in which the antibody 
accumulates at the subepithelial compartment with no inflammatory 
response, leading to heavy proteinuria and normal glomerular filtration 
rate. These changes are seen in minimal change disease, idiopathic focal 
segmental  glomerulosclerosis, diabetic nephropathy, amyloidosis and light 
chain nephropathy. 
The third type of injury is the mesangial pattern injury in which the 
deposition of antibody at the glomerular compartment leads to mesangial 
proliferation, matrix deposition and normal GFR. These changes can be 
seen at IgA and IgM nephropathy, Mesangioproliferative GN and SLE 
nephritis type II. (2)  
1-2-2 Risk factors:                                                                                                                                
The causative agents of glomerulonephritis are not known , but still there 
are many known risk factors : Infections; bacterial , group A-B hemolytic 
streptococci  type 1,2,12,49,55,57,60 , viral ;HBV , HCV, HIV  ,mumps 
varicella , infectious mononucleosis , parasites;   malaria , schistosomasis 
, toxoplasmosis. Immunological Ds:  history of allergy  , SLE ,  Drugs : 
NSAID , heroin , gold, Chemicals ;  hydrocarbon solvents ( paints& dyes) 
,conditions cause scarring in the glomerulus; severe HTN , DM,  
conditions cause abnormal  deposition of materials ; amyloidosis , 
multiple myeloma, Vascular  diseases ; systemic vasculitis  , HUS, TTP ,   
neoplasia ; carcinoma , melanoma , family history of renal impairment, 
hereditary conditions like Alport ‘s syndrome , thin membrane disease 
and environmental factors ; smoking . (6)         
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1-2-3 Clinical presentation:                                                                                                                             
Primary glomerulonephritis can be asymptomatic and discovered by 
routine urine test where we can find microscopic hematuria or 
proteinuria. Patients can present with nephritic syndrome which 
characterized  by  gross hematuria, hypertension, lower limb edema and 
decrease in renal function or nephrotic syndrome which characterized  by 
proteinuria (>3.5gm\dl) , generalized edema, albuminuria, lipiduria and 
hyperlipidemia. Secondary glomerulonephritis have the same symptoms 
mentioned, in addition to the symptoms of the underlying disease such as 
artharagia, skin rash or non specific symptoms like weakness, fever, sore 
throat, abdominal pain and malaise. (4)                                                                                                  
1-2-4 Classification of glomerular disease: 
The WHO classified glomerular disease according to the overall pattern of 
glomerular change type and superimposed lesions, into primary, secondary 
(due to systemic diseases) and hereditary glomerulonephritis. The injury 
can be divided into focal and diffuse, and when a single glomerulus is 
affected into segmental and global. (1)  
 1-2-4-1 Primary glomerulonephritis: 
A. Minimal change glomerulopathy (MCG): 
It accounts for approximately 80% of all idiopathic nephrotic syndrome in 
childhood. Most of the children are under the age of six. There is male 
predominance of about 2.5:1 It is associated with infectious diseases, recent 
immunization, ingestion of heavy metals, allergies and drug reaction.  
Heavy proteinuria is the most common presentation, but uncommonly can 
presents with other nephritic features. Complete remission is within 8 
weeks of corticosteroid therapy. Half of the patients enter in to relapse 
period, which lasts for up to 10 years which is usually steroid responsive.  
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Relapse is uncommon in 2 years and immunosuppressive drugs may be of 
benefit for those with partial remission. (1)  
 
 Morphology: 
Light microscopy is unremarkable. The convoluted tubules contain a large 
amount of lipid and proteins droplets. The cell cytoplasm and all glomeruli 
appear normal. It can be diagnosed by electron microscopy which shows 
fusion of the foot processes. The immunofluorescence studies are negative 
for immunoglobulins and complements. And when stained with albumin 
the proximal tubular cells show fine albumin droplets. (6)  
                                                                                                                                                                                                                                                                                   
B. Diffuse Mesangial Hypercellularity with Nephritic Syndrome 
(DMH):                                                                                                                                                                                 
It is described in some patients with nephrotic syndrome. There is 
relationship between DMH, MCG and focal segmental glomerulosclerosis, 
which remains unclear.  
 
Morphology:                                                                                                                             
On light microscopy the glomeruli are enlarged with diffuse increased in 
mesangial cells and matrix. The tubules, the blood vessels and the 
interstitium are unremarkable. (6)                
                                                                                                                    
C. Focal and segmental glomerulosclerosis (FSGS): 
This is a clinicopathological syndrome, characterized by proteinuria, high 
incidence of progressive renal failure, focal and segmental sclerotic 
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lesions.  It accounts for about 10% of childhood nephritic syndrome. The 
pathogenesis of FSGS is unknown but it appears to be as a result of 
circulating lymphokines or cytokine which leads to cell injury resulting in 
segmental scar and glomerular obsolescence. It can be classified into 
primary and secondary forms. Both of them have similar histology, but the 
pathogenetic mechanisms and the treatment are different. So it is important 
to exclude the secondary FSGS condition before making the diagnosis of 
primary FSGS. (6) 
 
Primary FSGS: 
It is responsible for 10 – 15 % of nephrotic syndrome. It is sporadic and 
rarely familial. It is common in children under 5 years of age. (6) The 
pathogenesis is due to epithelial damage, hyalinosis and sclerosis which 
represent entrapment of plasma proteins and extracellular matrix 
deposition. (1) The onset is insidious. Clinical manifestation is nephrotic 
syndrome with asymptomatic non selective proteinuria. Urine examination 
can detect microscopic hematuria. (6) The response to corticosteroid therapy 
is variable.  Children have better prognosis than adults. (1)End stage renal 
disease develops within 10 – 20 years and can recur in transplanted kidneys 
in 15 – 50% of cases. (6) 
 
Secondary FSGS:                                                                                                                             
 It is secondary to either diseases, such as reflux, renal obstruction, 
hypertension, radiation, aging, sickle cell anemia and HIV or is associated 
with drug abuse and massive obesity. (12) 
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Morphology: 
It is diagnosed when more than 50% of the glomeruli are affected.  Renal 
biopsy reveals focal and segmental sclerosis of one or more lobules of the 
glomerular tufts. Tubular atrophy and interstitial fibrosis can be seen .The 
ultrastructural features show extensive obliteration of the foot processes, 
increased mesangial matrix and   the glomerular tip lesion characterized by  
consolidation of the glomerular segment, obliteration of the capillary 
lumina. Some mesangial thickening and hyaline deposits are noticed. 
Immunofluorescence study shows IgM and C3 in sclerotic segments. 
This primary idiopathic type of FSGS, composed of the typical FSGS 
called collapsing glomerulopathy, which is widespread collapse of 
glomerular capillary loops, characterized by poor prognosis and no 
response to therapy. Secondary FSGS has a better response to 
corticosteroid and more benign course. (6) 
 
 
D. Membranous Glomerulonephritis (MGN): 
 It is responsible for 1–9% of idiopathic nephrotic syndrome in children, 
and is twice common in males. It is classified into primary form in the 
majority of the cases and secondary form. Over 85% of cases of secondary 
MGN are caused by infection, (especially malaria and schistosomasis), 
neoplasia, immunologic disorders such as SLE, drugs and miscellaneous 
causes like denovo rend allograft. Rarely it can be familial . The 
pathogenetic mechanism is not fully understood and the nature of  antigens 
remain  unknown. It is characterized by epimembranous immuncomplex 
deposits and variable basement membrane thickening. Patients present with 
asymptomatic non selective proteinuria with microscopic hematuria and 
hypertension. In the primary form the serum levels of complements are 
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usually normal, and if reduced, it suggests secondary MGN.  Urinary 
excretion of C5b-C1a is elevated and it correlates with disease activity and 
prognosis. Removal of the etiologic agents will result in disappearance of 
clinical symptoms and resolution of renal lesion. In a superimposed anti 
GBM antibody the disease undergo rapid progression to renal failure. 
Spontaneous remission can occur in children. (6)  
 
Morphology:                                                                                                           
There are four histopathology stages of the disease; 
Stag I: The glomeruli appear normal by light microscopy and no BM 
thickening. Electron microscopy shows sparse immunocomplex deposits 
between the epithelial cell line and lamina densa, and obliteration of foot 
processes. 
Stage II: The capillary wall is thickened, sub epithelial deposits are present 
separated by BM projection and it is not stained by silver impregnation. 
Ultrastrucurally there is extensive obliteration of foot processes. 
Stage III: The BM is markedly thickened and the deposits are encircled by 
newly formed BM. The capillary walls are markedly thickened and the 
capillary lumina are narrowed. Silver and PAS stains show spike formation 
along thickened BM. The spikes are type IV collagen, non collagenous 
ECM including heparin, proteoglycans and vitronectin. By electron 
microscopy, the deposits have rarefied appearance. 
Stage IV:  The deposits lose their electron density, the BM become 
vacuolated, folded and thickened and the capillary lumina are obliterated.      
The glomerular tufts show segmental or total sclerosis. 
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Immunofluorescence in all stages reveals generalized peripheral granular 
pattern of IgG and C3, sometime with C1q, C4, IgM, IgA and MAC. 
Spontaneous remission is more likely and rarely male children can develop 
tubulointerstitial nephritis, crescent formation, or end stage renal disease. 
Prognosis has no relation to the clinical presentation, or histological 
staging. The primary MGN have more favorable prognosis. (6)   
 
E. Membranous proliferative GN (mesangiocapillary) (MPGN): 
This is a glomerular lesion with a distinctive pattern, characterized by 
combination of mesangial cell proliferation and capillary wall thickening. 
It accounts for 5% to10% of cases of idiopathic nephrotic syndrome. (1)   It 
has variable presentation but typically acute nephritis, nephrotic 
syndrome and hypertension. (12)  
It can be classified into primary and secondary forms according to the 
cause. The primary MPGN (Idiopathic) types  are  classified according to 
the type of deposits. These types do not share common pathogenesis but 
linked only by morphologic similarities. Type I with sub endothelial 
deposits, type II with dense deposits within the basement membrane 
(Dense deposit disease) and type III according to their electron 
microscopic features. Secondary MPGN can be due to infections; 
hepatitis B and C , malaria , schistosomasis , HIV etc , or due to 
immunologic and systemic disorders such as SLE, Rheumatoid arthritis, 
sarcoidosis , scleroderma, ulcerative colitis, sickle cell diseases, 
neoplastic diseases; carcinoma, CLL, non Hodgkin’s lymphoma, 
melanoma,  or hereditary diseases; a 1anti- trypsin deficiency, hereditary 
angioedema complement deficiency, Wiskot-Aldrich syndrome, and 
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miscellaneous causes like drug abuse, Kartagener’s  syndrome, Turner’s 
syndrome and Down’s syndrome. 
Type I MPGN accounts for approximately 5% of causes of end stage 
renal disease secondary to GN. The primary form affects children and 
young adults.  90% of a all patients being between 8 and 16 years of age 
at the time of diagnosis. No male or female predominance. Rare Familial 
cases can occur and probably inherited as an autosomal dominant or 
linked trait. Patients may present with overt signs of nephritis, gross 
hematuria only or asymptomatic proteinuria and/or microscopic 
hematuria. One third of cases present with nephritic syndrome and some 
may have history of upper respiratory infection. The predominant 
complement depletion is C3 and the early acting components. The clinical 
course is usually indolent and progression to renal failure can occur over 
a period of 10 years or more. The disease recurs in 30- 50% of 
transplanted kidneys.                                                                                                                             
The type II MPGN or dense deposit disease is rarer than type I MPGN 
accounting for 10% MPGN. The clinical presentation, age and sex 
distribution is similar to that of type I with equal sex ratio. Serum levels 
of C3 are severely depressed and low for longer period than in type I 
MPGN. Serum levels of early acting components are normal and serum 
concentrations of factor B and properdin are low. The complement is 
activated in type II by the alternative pathway and in type I by the 
classical pathway). More than 60% of patients with type II MPGN have 
an IgG autoantibodies called C3 nephritic factor (C3 Ne F) that binds to 
C3 convertase causing continuous breakdown of C3. It is unusually 
associated with partial lipodystrophy. MPGN type II, has poorer 
prognosis than type I and progresses to end stage kidney disease within 
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10 years of diagnosis. Recurrence after renal transplantation has been 
reported in 80 - 100% of the cases. (6) 
Morphology: 
On light  microscopy  the glomeruli in type I appear diffusely enlarged 
with thickening of the capillary walls and prominent mesangial 
proliferation that produces lobulation of the tufts, mesangial matrix 
accumulation in the center of the lobules, exudation,  crescentric and 
focal segmental histologic variant can  also be found. The capillary wall 
thickening is due to interposition of the mesangial cells and matrix 
throughout the sub endothelial zone, producing a tram–track appearance 
in the periphery of the loop which can be visualized with PAS and silver 
stains. Hyaline thrombi represent immune complexes aggregates filling 
capillary lumina. Type II MPGN or dense deposit disease is characterized 
by a unique morphologic appearance of the basement membrane that is 
best seen by electron microscopy.  On light microscopy it is similar to 
type I MPGN but the cellular proliferation is much less prominent. The 
feature that establishes the diagnosis is an eosinophilic retractile and 
ribbon like thickening of basement membrane along the GBM and 
Bowman’s capsule and in the tubular basement membrane. It is strongly 
PAS positive, stain green with   masson  trichome and recognized by dark 
color on toluidine blue stain. It produces a bright fluorescent effect with 
thioflavin T and thin peripheral black bands in silver stain. Ultra 
structurally the material is extremely granular of immune complex 
deposits, positioned within the basement membrane in ribbon like 
manner. Similar deposits can be found in the mesangium as homogenous 
nodules or sub epithelial humps. The immunofluorescence is typical and 
diagnostic, linear or double contoured staining for C3 along glomerular 
capillary wall and bright granular deposits with ring like pattern in the 
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mesangium. Focal and discontinuous linear in C3 reaction can be seen in 
Bowman’s capsule and in some tubular basement membranes.Immuno 
globulin and early complement component are usually absent. 
Phase contrast microscopy showed that complement and 
immunoglobulins are localized at the edges between dense deposits and 
lamina densa of GBM. Type III MPGN is very uncommon variant of 
MPGN with two morphologic subtypes, the first one Burkholder variant 
presents combined features of type I MPGN and membranous GN The 
second subtype resemble a hybrid   between type I and type II MPGN. 
Ultra-structurally it demonstrates mesangial interposition, sub endothelial 
deposits and numerous sub epithelial deposits associated with basement 
membrane spikes. The   glomeruli can resemble a hybrid between type I  
and  II MPGN in  the electron microscopy.                                                                                         
The pattern of membranous disruption is best demonstrated by silver 
impregnation of ultra- thin section. Both variants of type III MPGN are 
clinically similar.  (6) 
 
F. Diffuse mesangioproliferative GN: 
It can occur in IgA nephropathy – Henoch – Schönlein purpura, SLE,  
IgM nephropathy and resolving stage of post infectious GN. (6)The clinical 
presentation varies with the etiology.(12) The light microscopy show 
diffuse proliferation of the mesangial cells and matrix without significant 
involvement of capillary walls or lamina.(6) Immuofluoresence reveal IgM  
and C3a in small mesangial deposits .   Electron microscopy demonstrates 
mesangial sclerosis, small mesangial deposits and fusion of the foot 
process. (12)   It has similar clinical course to minimal change disease.  (10) 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 ϭϴ
G. IgA nephropathy:( Berger’s disease) 
It is systemic and immune medicated disease, accounts for about 10% of 
end stage rend failure. It is more common in southern Europe, Asia and 
Native Americans. Familial clusters are rare. Patients present with 
repeated episodes of microscopic or gross hematuria in7.5 % of  cases . It 
can be associated with non specific respiratory tract infection, but without 
evidence of systemic disease. It has primary and secondary forms. The 
primary form (Berger’s disease) occur at any age, especially at the second 
and third decades; males are affected 2-6 time more than females. They 
present with episodes of macroscopic hematuria few days following 
respiratory, urinary tract or gastrointestinal infection and proteinuria.  The 
secondary forms include an increasing number of diseases associated with 
glomerular deposits of IgG, such as chronic liver disease, celiac disease, 
dermatitis herpetiformis, HIV infection, Crohn’s disease and ankylosing 
spondylitis. (6)  
 
Morphology: 
It is characterized by mesangial proliferation seen by light microscopy 
and can display a wide variety of histologic patterns ranging from normal 
or nearly normal to diffuse necrotizing crescentic GN.   
Immunofluorescences have strong diffuse mesangial reactivity for IgA 
and IgG and weak reactivity for IgM in one third of cases. C3 reactivity is 
strong and there is no reactivity for Cq or C4. The deposits of IgA can be 
demonstrates in the capillaries of the dermis, lung, liver and intestine. By 
electron microscopy there is mesangial  deposits in all glomeruli and 
small sub endothelial or sub epithelial deposits. 5-10% of cases develop 
nephritic syndrome; 25-40% of cases slowly progress to chronic renal 
failure and half of the patients who receive transplants have recurrence (6) .   
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H. Crescentic glomerulonephritis: 
It is a severe form of GN in which the majority of the glomeruli are 
involved by epithelial crescents. It can either be idiopathic or due to 
systemic diseases.  Extra- capillary proliferative GN is a pathologic term 
for this lesion. The glomerular injury is associated with a clinical 
syndrome know as rapidly progressive GN, that is characterized by the 
rapid and progressive loss of renal function accompanied by hematuria, 
with cylindruria, proteinuria and severe oliguria. If untreated it result in 
death within weeks. The crescents are composed of a mixed population of 
cells consisting of glomerular epithelial cells and macrophages. This is 
seen by cell markers, immunofluorescence, silver stain or electron 
microscopy. The crescent formation results from disruption of the 
glomerular capillaries which allows leukocytes, fibrin, and other plasma 
proteins to enter Bowman’s space and induce epithelial cell proliferation 
and macrophages maturation. As the disease progresses, the extra 
capillary proliferating cells are transformed into fibro- epithelial crescents 
with incorporated fibroblasts and collagen. Then the sclerosis appears and 
the  glomeruli become completely scarred. There have been three main 
categories that may reflect different pathogenic mechanisms. The first 
one is GBM glomerulonephritis which occur in 10-20% of cases. It may 
be limited to the kidney or occur as pulmonary-renal syndrome (Good 
pasture’s syndrome). It has two peaks, second and third decades of life, 
has a male predominance and higher frequency of Good pasture’s 
syndrome and in the other peak is the sixth and seventh decades, has a 
female predominance and is limited to the kidney. The antigen to which 
anti GBM antibodies react is type IV collagen. Renal anti GBM disease is 
characterized by abrupt onset of GN with severe oliguria or anuria or may 
be asymptomatic.  Uremic symptoms develop in patients with Good 
pasture’s syndrome which presents with GN and pulmonary hemorrhage. 
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Anti GBM disease can arise denovo or in patient with crescentic 
transformation of membranous GN. One third of patient have anti 
neutrophilic  cytoplasmic antibodies (ANCA) which is associated  with 
systemic vasculitis in various organs.(6) 
Morphology of GBM glomerulonephritis : 
Necrotizing GN with crescent formation can be focal or diffuse.                                                      
disrupted glomerular capillaries, clusters of granulocytes and minimal 
intra capillary cell proliferation. The severely involved glomeruli may 
exhibit extensive necrosis, disruption of Bowman’s capsule and intense 
periglomerular inflammation. Electron microscopy may demonstrate 
disruption of the GBM and fibrin deposition. Immunofluorescent   studies 
show continuous linear deposition of IgG with focal linear staining for 
IgG. It is necessary to confirm the diagnostic impression with the 
demonstration of circulating anti GBM antibodies by radioimmunoassay 
or enzyme immunoassay. The second one is the immunocomplex  
glomerulonephritides, including post infectious GN type I and II, MPGN, 
Henoch -schönlein  purpura. In a minority of cases the underlying cause 
cannot be determined (Idiopathic immunocomplex GN).Immunocomplex 
cresenteric GN occur more frequently in children (6) . 
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Morphology of immunocomplex glomerulonephritides:  
The light microscopic features depend on the underlying glomerular 
disease. The glomerular segments present some degree of necrosis. An 
important finding that  help to distinguish immunocomplex crescentic GN 
from the other two type is the capillary wall thickening and endocapillary 
proliferation. Electron microscopy and Immunofluorescence show 
immunocomplex deposits.  The prognosis of idiopathic type is poor, 
although better than anti GBM disease. The secondary form may have 
better prognosis  especially cresentic post infectious GN. The third one is 
pauci-immune crescentic GN which is characterized by the absence of 
minimal staining for immunoglobulin by immunofluorescence. It is the 
most common form of crescentic GN accounting for 40-50%  and 
frequently affects elderly. It can occur as a disease limited to the kidney 
or as a component of systemic necrotizing small vessel vasculitis. (6)                                                                                                                                
Morphology of pacui immune crescentic GN: 
By indirect immunofluorescence, two immune staining patterns have 
been recognized. Cytoplasmic   (c-ANCA) and perinuclear (p-ANCA). 
Patients with pauci immune crescentic GN without evidence of extra c-
ANCA/PR3-ANCA, while those with microscopic polyangiitis have 
equal incidence of p-ANCA and c-ANCA  . Fibrinogen is frequently 
found in the crescents or in the necrotic areas of the glomerular tufts. 
Electron microscopy often demonstrates rupture of GBM and fibrin 
deposition. The absence of immunomplex deposits differentiates pauci 
immune crescentic GN from immune complex crescentic GN.  Patients 
with pauci immune crescentic GN tend respond better to treatment and 
therefore have a better prognosis.  (6)          
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I. Diffuse Endocapillary Proliferative GN (or intra Capillary): 
Characterized by both mesangial and endothelial proliferation. It may 
occur after infections like  staphylococci, meningiococci , pneumococci, 
klebsiella, salmonella, viral infections and parasitic condition.(6)                                                                                                                          
It can occur in sporadic cases.  Patients present with hematuria, oliguria, 
azotemia and hypertension with mild proteinuria and edema.  (1) 
                                                                                                                                                                                                                                                                                            
J. Acute Post streptococcal GN: 
It is a disease of childhood, occurs between the ages of 5-15 years . 5% of 
the patients are younger than 2 year of age and about 10% are older than 
40 year. There is no predilection for either sex. The classic form occurs 
within 1 to 4 weeks after infection with nephritogenic strain of group A-B 
Hemolytic streptococci.  The primary infection can be either pharyngeal 
or cutaneous. The serotypes are streptococci of group M types 
1,2,12,49,55,57 and 60. The risk of  developing GN depends on a variety 
of factors, including the site of infection. Post streptococcal GN is an 
immuncomplex disease. The nature of the disease is unknown. Clinically 
it is manifested by abrupt onset of gross hematuria, edema, proteinuria, 
hypertension and impaired renal function. Serum levels of hemolytic 
complement activity and C3 protein are reduced early in the course of the 
disease and return to normal in less than 8 weeks. 2-5 % of the patients 
die during the acute episode of the disease due to pulmonary edema, 
hypertensive encephalopathy or rapidly progressive renal failure. The 
prognosis is good and progression is more common in patients who 
develops  crescentic GN. Biopsies are not commonly performed unless 
atypical features appear, such as nephritic syndrome, anuria, persistent or 
severe hypertension or no signs of recovery after 6 weeks. (6)    
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Morphology: 
Light microscopic examination of biopsies taken within a few weeks of 
the onset of GN shows diffuse enlargement of the glomerular tufts. 
Glomerular intracapillary cellularity is increased due to mesangial 
proliferation and increase in the number and size of the endothelial cells 
leading to narrowing of the capillary lumina , accentuation of the lobular 
glomerular pattern and leukocytes infiltration (exudative GN). Segmental 
sclerosis, thrombi and crescent formation are uncommon but when they 
occur they are indication of poor prognosis. Necrotizing vasculitis is rare. 
The ultra structural feature in early stage is the presence of sub epithelial, 
finely granular, dome shaped electron dense deposits called humps. The 
foot processes overlying the humps are obliterated. Immunofluorescence 
studies during the acute phase reveals granular staining for IgG and C3 
along the capillary loop, small amounts of IgM, IgA and properdin are 
present and absence of C1q and C4. Complete restoration to normal 
histology is seen in 6 months and within 2-3 years. (6)  
                                                                                                                                                                                                                                                             
1-2-4-2 Secondary glomerulonephritis : 
A. Diabetic nephropathy: 
It is the most common cause of end stage renal disease and it is more 
frequently seen in type I DM than in type II form. It occurs in patients who 
have diabetes mellitus for at least 10 year. Non selective proteinuria is the 
most clinical presentation, then nephritic syndrome in 6-40% and moderate 
microscopic hematuria in 28-48%, hypertension is a late complication. (6)       
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Morphologic change in DM: 
Diabetic microangiopathy, is a common morphologic change in diabetic 
patient in type I and II diabetes. It's hallmark is an increase in the amount 
of vascular BM material. Diffuse glomerulosclerosis is the most common 
lesion and is characterized by diffuse increase in mesangial matrix and 
thickening of the capillary walls (thickening GBM). Increased thickening 
of GBM is the earliest structural alteration in diabetic glomerulopathy seen  
by electron microscope in type I DM. Nodular sclerosis (Kimmelstiel - 
Wilson lesion), consist of largely acellular nodules that are located in the 
intercapillary regions and often have laminated appearance. They are 
eosinophilic, argyrophilic and PAS positive and stain green with Masson 
trichrome and blue with Mallory’s stain. Also there is mesangial widening 
and the capillary loops are narrowed or aneurysmally dilated.The 
insudative lesions are the least specific glomerular changes in diabetes. 
Ultra -structurally they are seen as masses of fine glomerular electron 
dense material containing lipid droplets. The locations are the periphery of 
the loop in sub endothelial (fibrin caps) and within the BM of Bowman’s 
capsule (capsular drops). Active epithelial crescents are rare and can be 
associated with thickening of the BM. Uncontrolled hyperglycemia leads to 
glycogen vacuolization of the renal tubular epithelial cells (Armanni – 
Epstein lesion).Immunofluorescence finding in diabetic nephropathy is 
diffuse linear localization of IgG along the tubular glomerular BM and 
Bowman’s capsule. It can be accompanied by linear localization of IgM, 
IgA, albumin and ceruloplasmin. (6)      
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B. Amyloidosis:     
 It is a group of conditions characterized by extracellular deposition of 
fibrillar material. Its insolubility and relative resistance to proteolytic 
digestion under physiologic condition cause amyloid to accumulate within 
tissues and interfere with their functions causing the gradual destruction of 
vital organs and eventually leading to death. It is responsible for the 
tinctorial and optical characteristics seen with Congo red stain , with an 
apple green, birefringence when tissue sections are examined under 
polarized light . Amyloidosis is classified into primary and  secondary . 
 
AL or primary amyloidosis:  
Represents a plasma cell dyscarsiasis characterized by systemic deposition 
of amyloid which are monoclonal immunoglobulin light chains, more 
frequently lambda than kappa. The deposits have been found to be made of 
NH2 terminal fragment. 
 
Secondary or AA amyloidosis: 
This term is used when the disease is associated with chronic inflammatory 
conditions like osteomylitis, bronchiectasis and leprosy. The main 
component of the amyloid fibril is protein A. 
 
Familial amyloidosis :    
The amyloid fibrils often consist of transthyretin (amyloid TTR). 
 
Long term hemodialysis or peritoneal dialysis amyloidosis is composed 
of intact and modified B2 microglobulin. The most common manifestation 
of amyloidosis is selective proteinuria with or without the nephrotic 
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syndrome.  25% of AL amyloidosis has the nephritic syndrome and 90% of 
AA amyloidosis has renal insufficiency or nephrotic syndrome. The 
prognosis is poor for patient with renal amyloidosis especially in those with 
the primary form. (6)                                                                                                                                                                                                                                                       
 
Fibrillary GN: 
 Is a rare variant of amyloidosis . The deposits consist of organized micro 
tubular structures which do not stain with Congo red  or thioflavin T stains. 
Fibrillary GN affects children younger than 10 years of age and is 9 times 
more common in Caucasians than in Blacks with slight female 
predominance. The usual presentation is heavy proteinuria, microscopic 
hematuria or gross hematuria and 70%   of cases can develop hypertension. 
No specific serum or urine protein abnormalities have been recorded and 
no extra renal deposits. Half of the patients with fibrillary GN progress to 
end stage renal disease within 2 years and it can recur after renal 
transplantation. Ultra structurally the deposits can be found in all of the 
glomerular compartments, some in the peritubular capillary walls and in 
the BM.  There is extensive effacement of epithelial foot process. 
 
Morphology:                                                                                                                 
Microscopically it displays mesangial hypercellularity, mesangial 
expansion with amorphous PAS positive material and thickening of the 
glomerular capillary wall. Crescents formations are common. The amyloid 
deposition is seen in the glomeruli, around the tubules within the 
interstitium and in the walls of blood vessels. Small fibrous epithelial 
crescents and multinucleated giant cells at the periphery of the deposits are 
seen. Histochemical techniques used to detect amyloid, Crystal violet, 
thioflavin T or S and Congo red all require specific amount of amyloid for 
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positive reaction. The most reliable light microscopic method for diagnosis 
is the apple green color by polarized light in Congo red stained sections 
(8vm thick). It is possible to differentiate between primary AL and 
secondary AA by pre treating the tissue section with potassium 
permanganate before Congo red staining. AA amyloid fibrils lose their 
affinity for the Congo red stain where as AL amyloid is not affected. By 
using Abs specific for each type of amyloidosis, immunofluorescence 
reveals IgG and C3 with small amount of IgM and IgA. (IgG4) kappa and 
lambda light chains are detected.Ultra- structurally the deposits can be 
found in all of the glomerular compartments, some in the peritubular 
capillary walls and in the BM which lead to random aggregation of rigid, 
non branching rods and extensive effacement of epithelial foot processes. 
The amyloid P is not specific for diagnosis. (6)  
                                                                                                                                                  
C. Light Chain Deposition Disease (LCDD): 
This is an uncommon systemic condition characterized by the over 
production and extracellular deposition of a monoclonal Ig light chain. 
Male to female ratio is 4 : 1 . 60% of patients have LCDD plasmacytic 
disorder. It can affect children.  The pathogenesis of glomerulosclerosis is 
unclear. The clinical manifestation is dominated by renal disease or 
secondary symptoms produced by cardiac hepatic or neural damage. The 
light chain can be deposited in many other organs. The deposits are 
granular and not bind to Congo red or thioflavin T. In 80% of cases the 
deposits of LCDD are composed of kappa light chains.  Most patients 
present with renal failure associated with heavy and non selective 
proteinuria. Hematuria is uncommon. It can progress to end stage kidney 
disease. The prognosis of patient with LCDD is poor .The survival rate is 
less than 70% if coexistent  with myeloma  
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Morphology: 
The affected glomeruli are enlarged and the deposition of PAS positive 
material producecapillary wall thickening and nodular expansion of the 
mesangium. Fibroepithelial crescents may be present. The tubular BM is 
thickened. Electron microscopy reveals continuous deposition of an 
electron dense material in the GBM and the mesangium. Ultra-structurally 
there are dense deposits which are finely granular and homogenous in 
thickness. Immnofluorescence microscopy demonstrates staining of 
abnormal light chain along the glomerular and tubular BM as well as in the 
mesangium, the vesseles walls and the interstitium. The amyloid P is not 
specific for diagnosis. (6)                                                                                                                                 
 
D. Heavy Chain Deposition Disease (HCDD): 
Characterized by systemic deposition of a monoclonal truncated heavy 
chain. The clinical manifestations and histologic features are similar to 
LCDD. The diagnosis of HCDD made by Immunofluorescence 
demonstrates positive heavy chain Ig, usually gama. This reactivity occur 
along the glomerular, tubular, and vascular BM and the mesangium. (6)   
E. Lupus nephritis: 
It is an autoimmune disease that affects adults and children ( 16 -30 
years) and it is ten time more common in black females than in males. It 
can be spontaneous SLE or drug induced lupus-like disease, most 
commonly linked with hydralazine, procainaimde, isoniazide, methydopa, 
chloropromazine and quinidine. Diagnosis depends on the clinical and 
serologic manifestations. Renal lesions in both cases are similar. Immune 
mediated nephritis is a common complication of SLE which results from 
immune aggregated at the site of injury in 40- 80% of patient with SLE. 
The common constant presentation found nearly in all patients with 
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clinical lupus nephritis is proteinuria, microscopic and macroscopic 
hematuria, acute and chronic renal failure and abnormalities in urinary 
sediment. Kidney biopsy is essential in renal assessment, it can predict 
the severity of the disease and it can aid in planning the treatment. The 
pathologic findings of lupus nephritis may occur in the glomeruli, the 
tubules, the interstitium and the blood vessels. The renal lesions are so 
diverse and this may result in differences in the immune response in 
different patients or in the same individual. So the WHO has developed a 
classification using light immunofluorescense and electron microscopy to 
six major categories. 
Class I : lupus nephritis in which renal biopsy is normal by light, electron 
and immunofluorescence microscopy. It is usually asymptomatic.                
Class II  : (10% to 20% of cases) which is restricted to pure glomerular 
mesangial lesions. It is subdivided into class IIA with minimal changes 
seen by light microscopy (mesangial immune deposits at expansion with 
mesangial patent capillaries–immune deposits at the mesangium) and 
class IIB with mesangial hypercellularity seen by light microscopy 
involving the center of the lobules away from vascular pole. Immune 
deposits are demonstrated by immunofluorescence and electron 
microscopy only in the mesangium. Clinically patients can have low 
grade proteinuria with or without hematuria and normal renal function. It 
has a good prognosis with a survival rate more than 90%. 
Class III disease (30-40%), is characterized by focal and segmental                   
endocapillary proliferative GN that affects less than 50% of the glomeruli 
. Biopsy reveals variable admixture of proliferative, necrotizing and 
sclerosing lesion. The segmental proliferative lesions may be associated 
with leukocyte in filtration, fibrinoid material and necrotic debris. Focal 
areas of necrosis containing fragmented nuclei known as hematoxyline 
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bodies may be present in 1-2%. Immunofluorescence reveals more 
diffuse deposition of immunoglobulins and complement. Electron 
microscopy often demonstrates deposits in the mesangium and the sub 
endothelial regions. In chronic cases there is focal interstitial 
inflammation. Edema may coexist with scarring and tubular atrophy. 
Class IV (40-50%); in which over 50% of the glomeruli are affected by 
endocapillary proliferation. The lesion is the same as in class III but tend 
to be diffuse and more global and the immune deposits are more 
abundant. The deposits occur at the mesangium and the subendotheliium. 
The latter deposits produce marked thickening of capillary walls to form 
wire loop lesion, the capillary lumina can be occluded by immune 
complexes (hyaline thrombi)) variable sclerosis and interstitial 
inflammatory infiltrate. The glomerular damages range from diffuse 
mesangial hypercellularity without necrosis, sclerosis wire loop, to severe 
necrotizing, cerscentic GN with accentuation of the lobules. Immune 
fluorescence reveals coarse granular pattern of immunoglobulins (IgG, 
IgM, IgA) in the mesangium and the peripheral capillary wall. Also C3 
,C1q , fibrin and  fibrinogen deposits are noted . The subendothelial 
deposits found in class III and IV and are considered as a marker of 
activity as well as the electron dense deposits that has been proposed to 
be the result of DNA crystallization. The endothelial cells may be swollen 
(tubular vesicular structure). The symptoms in class IV are fairly severe, 
either be nephrotic or nephritic syndromes, with active urinary sediment, 
hypertension and renal insufficiency. 
Class V disease (10-15%), Proteinuria is a common presentation as well 
as and the nephritic syndrome It is characterized by diffuse membranous 
GN. By light microscopy, there is mesangial hypercellularity, and diffuse 
thickening of the peripheral walls, the so called spike and dome pattern 
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which may be demonstrated by silver and methylamine stains. 
Immunofluroscence demonstrates a confluent peripheral granular 
deposition of immunoglobulins. Electron microscopy reveals sub 
epithelial (intra and epimembranous) deposits and mesangial deposits. 
Class VI lesion are characterized by advanced glomerulosclerosis, 
interstitial fibrosis, inflammation and tubular atrophy. In less advanced 
lesions, mesangial or endocapillary hypercellularity may be seen. Small 
amounts of immune deposits can be detected in the mesangium and 
thickened capillary wall by using immunofluorescence or electron 
microscopy. Patients usually have proteinuria and chronic renal failure 
and are unlikely to respond to therapy. Some over lapping between the 
classifications-exist designed as combined classes [III+V AND IV+V]. 
Transformation from one class to another is common in 10-50% of 
patient and also occurred between all morphologic types. Severe active 
tubulointerstitial nephritis is frequently seen in class III and IV patients 
and tubular casts. The immune deposits can be found not only in the 
glomeruli, but also in extraglomerular sites as in the peritubular 
capillaries, the interstitium or the basement membrane of proximal 
convoluted tubules. Renal vascular lesions are common in SLE and are 
signs of poor prognosis. (6)   
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F. Glomerular lesions associated with vascular diseases: 
Systemic vasculitis is a glomerulonephritis which occurs in a variety of 
conditions especially connective tissue diseases such as SLE, rheumatoid 
arthritis and in hypersensitive reactions (infection or Drugs) or as 
idiopathic systemic vasculitides. The kidneys can be affected in different 
ways in systemic vasculitis for eg: (large vessel vasculitides), giant cell 
arteritis and Takayasu disease which can produce narrowing of the renal 
arteries resulting in renal ischemia and hypertension. It affects medium 
sized vesseles vasculitides eg: polyarteritis nodosa and Kawasaki disease 
affect intra- renal arteries causing infarction and hemorrhage. With small 
vessel vasculitides such asseen in microscopic polyangiitis, Wegener’s 
granulomatosis, Henoch – Schonlein purpura and cryoglobulinemic 
vasculitis. The diagnosis depends on the clinical and histopathologic 
patterns. ANCA can be positive in vasculitis. But its absence does not 
rule out such a diagnosis.  
Poly arteritis nodosa (PAN) is a primary vasculitis of unknown etiology 
that affects muscular arteries at the branch points and produces lesions of 
varying stages of evolution with aneurysmal formation. It affects most the 
kidney and GIT. Male to female ratio is 2:1 and the peak incidence is in 
the sixth decade of life. Renal infarction occurs and may be manifested by 
loin pain, hematuria and malignant hypertension.  Less than 20% are p-
ANCA positive. The renal lesion is a necrotizing vasculitis that involves 
medium size arteries. It is focal and has an acute phase with fibrinoid 
necrosis and leukocytic infiltration which evolve into healing phase. All 
the features mentioned subside with fibrosis of the media and 
perivascular tissue and recanalization of the thrombosed vessels. The 
glomeruli show collapse and necrosis. 
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Microscopic polyangitis is known as microscopic PAN which is a 
necrotizing systemic vasculitis that affects small vessels. Males are 
affected more than females and it can occur at any age. It is more 
common   in the sixth decade of life. The clinical features depend on the 
organs affected. 90% have renal involvement which range from focal and 
segmental necrotizing GN to severe diffuse crescentic GN. Tubular 
interstitial  eosinophilic infiltrates are seen. Immune complex deposits are 
not usually seen in the glomeruli. The lungs are commonly affected 
leading to pulmonary – renal syndrome.  p- ANCA is positive.  
Wegener’s granulomatosis is a multisystem disease of unknown 
etiology characterized by the triad of necrotizing granulomatous 
inflammation involving the upper respiratory tract. Necrotizing vasculitis 
is most prominent in the lung, upper airways and kidney by forming focal 
necrotizing GN. It is more common in the fourth and fifth decades with a 
male: female ratio of 1:1. The first clinical feature is upper respiratory 
symptoms followed by systemic vasculitis. 80-85% of cases have signs of 
renal involvement and < 20% present with renal impairment. If untreated, 
it is usually runs a rapid progressive course. Remission is produced by 
cyclophosphonamides and corticosteroids but 50% may relapse.  c-
ANCA is positive  in WG in 90% of cases. Serum levels of c-ANCA 
parallel the clinical activity of the disease. The most common renal lesion 
is focal necrotizing GN often with crescents formation. 20% have 
papillary necrosis, interstitial inflammatory infiltrate, renal necrotizing 
granulomas and necrotizing vasculitis involving the small arteries and 
arterioles. Electron microscopy cannot detect the immune complex 
deposits. Immunofluorescence shows fibrinogen deposition in the 
glomeruli, the vessel wall and small amount of IgM , IgG and C3. 
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Henoch – schönlein purpura is a distinct systemic vasculitis syndrome 
that is characterized by purpura over the lower extremities and buttocks, 
migratory arthralgia, abdominal pain, vomiting, intestinal bleeding and 
renal abnormalities. The clinical manifestations are due to small vessel 
vasculitis of the leukocytoclastic type. The inflammatory reaction seen in 
the organs is caused by deposition of IgA containing immunocomplexes. 
The majority 75%  of cases are between 2 and 11 years old and it is rare 
in adults and uncommon in blacks. One fourth of patients have a history 
of allergies. Renal symptoms are seen in 70% of cases in the form of 
hematuria, proteinuria and renal insufficiency. By light microscopy, the 
characteristic features are focal or diffuse mesangial proliferative GN 
with crescent formation. Occasionally cases may show membranous 
proliferative pattern, inflammatory cells infiltrate in the glomerular tufts 
and necrosis. Electron microscopy shows mesangial deposits that may 
extend to the subendothelium and the subepithelium. 
Immunofluorescence demonstrates IgA.  In half of the patients the disease 
undergoes complete spontaneous remission, but many may progress to 
end stage renal disease, in over 5-10 years. It can recur in allograft. 
Mixed cryoglobulinaemia is a complex of different classes of 
immunoglobulin that precipitate at low temperatures (4°c) and become 
soluble when the temperature is elevated (30°c). It is common in women 
in the fourth and fifth decades. There   are three types; type I in which the 
cryoglobulin is a single monoclonal immunoglobulin generated by 
lymphoproliferative malignancy. Type II is a mixture of at least two 
immunoglobulin IgG- IgM and type III in which both immunoglobulins , 
polyclonal IgG and IgM are deposited. Mixed croglobulins (type II and 
III) can be found. Hepatitis C is the major cause of mixed 
cryoglobulinemia. Patients present with fatigue, purpura, arthralgia, 
hepatosplenomegely, lymphadenopathy, Raynaud’s phenomena, purpura 
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at lower extremities and GN. Renal disease occurs in about 50% of 
patients who present with  hematuria, proteinuria and hypertension in 
20% , oliguria and  acute renal failure in 5%. Renal biopsies show diffuse 
proliferative GN, focal and segmental GN and less frequently 
membranous or crescentic GN .Thrombi or wire loop are produced by the 
deposits. Vasculitis is the major pathological lesion in every affected 
tissue. Electron microscopy demonstrates sub endothelial, mesangial, 
intramembranous or sub epithelial immune complex deposits that present 
as fibillary or tubular structure. Some cases reveal rhomboid or needle 
shaped crystals in the endothelium and mesangial cells cytoplasm. 
Immunofluorescence demonstrates positive C3, C1q and C4 in the 
glomeruli and vessels.  (6)    
Hemolytic uremic syndrome and thrombocytopenic purpura (HUS 
and TTP) characterized by microangiopathic hemolytic anemia, 
Thrombocytopenia and variable organ impairment. The clinical spectrum 
depend on the distribution of the microangiopathy. Thrombotic 
microangiopathy is characterized by widening of the subendothelial space 
and intraluminal platelet micro thrombi found in arterioles and capillaries 
of the kidney and other organs like the brain and the GIT.  
HUS is classified into diarrhea associated (D+HUS) and classic HUS. 
D+HUS occurs in infants and young children and affects both sexes 
equally. It’s occurrence in small epidemics after exposure to 
contaminated food of uncooked or unpasteurized , dietary products with 
Verotoxin- producing Escherichia coli or shigella dysenteries type I 
Patients present with prodromal bloody diarrhea followed by acute renal 
failure and in 1/3 of patients neurologic involvement ( seizures, loss of 
consciousness ) can develop. It has good prognosis and recovery occurs 
in 80-90% and 5% die due to cerebral causes 
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The non diarrheal [D-HUS], is less common, and affects older children 
and adults. It has less favorable prognosis and can be associated with non 
enteric infections [streptococcus pneumonia, influenza A virus or HIV]. 
Some are hereditary and occur at any age, followed by relapsing pattern 
and is transmitted as autosomal recessive or autosomal dominant trait. It 
can occur with other diseases such as SLE, systemic sclerosis, malignant 
hypertension or various cancers. HUS can be induced by total body 
irradiation, chemotherapy, immunosuppressive drugs guanidines, oral 
contraceptive pills, pregnancy (sever form). The pathogenesis of HUS is a 
complicated one. Early biopsy shows fibrinoid necrosis, intimal and sub-
intimal fibrin deposits, red cell insudation, thrombosis and endothelial 
cell proliferation in the small arteries and arterioles. The glomeruli exhibit 
acute ischemic changes and infarct, endothelial swelling of the capillary 
lumen and mesangiolysis in severe cases. As the disease progresses, 
intense basophilic intimal thickening (mucoid), aneurysmal dilatation 
accompanied by arteriolar proliferation at the glomerulus hilus 
(glomeruloid body) is noticed. Electron microscopy reveals narrowing of 
the capillary lumen due to filling of the sub endothelial space with pale, 
fine particulate or fibrillary material that stains positive for fibrinogen, 
disruption of endothelium at the thrombotic areas, as well as swollen and 
hypertrophic mesangial cells and extensive foot processes. In the later 
stages interlobular, arteries and arterioles are affected by a mucinous 
onion skin-like obliterating endarteritis. The diagnose need clinical 
information and laboratory tests. The prognosis is poor with high 
mortality rate due to CNS disease. If they survive they develop chronic 
renal failure. (6)                                                                                                                                                                                                                                                           
Systemic Sclerosis is a connective tissue disorder of unknown etiology 
characterized by multiple organ involvement. More common between the 
fourth and sixth decades of life and it is rare in children with a male: 
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female ratio of 1:3. Excessive collagen deposition and vascular disease 
lead to the clinical manifestations, which include Reynaud’s syndrome, 
skin thickening, digital pulp atrophy, telangectasis, musculoskeletal 
involvement, oesophageal dysmotility, malabsorption, pulmonary 
hypertension, interstitial fibrosis, cardiomyopathy, scleroderma and renal 
crisis Renal involvement occurs in 60-70% of patients.  It has two clinical 
forms acute progressive forms of renal failure associated with malignant 
hypertension, systemic vasoconstriction and microangiopathic hemolytic 
anemia, and a more common, slowly progressive chronic form with 
proteinuria, hypertension and azotemia. The morphologic changes in the 
acute form are intimal thickening by loose fibrous tissue, sub endothelial 
fibrin deposition and intimal hemorrhage, fibrinoid necrosis, thrombosis 
and ischemic changes with intra-capillary fibrin thrombi in the glomeruli. 
Concentric intimal fibroelastosis, glomerulosclerosis, tubular atrophy and 
interstitial scarring. Immunofluorescence demonstrates fibrinogen, IgM 
and C3 reactivity in the intima of the blood vessels and along the 
glomerular capillaries. Electron microscopy shows intimal widening by 
amorphous translucent material, basement membrane wrinkling with 
focal widening of sub- endothelial area which may contain fibrin strands. 
In the chronic form, the vascular lumina of the arteries are narrowed by 
dense concentric intimal fibroelstosis . The diagnosis of systemic 
sclerosis depends on the clinical history and laboratory investigations. (6)       
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1-2-4-3 Hereditary glomerular diseases: 
A. Alport’s syndrome (Hereditary nephritis):                                                                  
Is an inherited type IV collagen disorder in which the glomerular 
basement membrane is lacking. Males are affected more than females 
especially children and young adults. In 80-85% the disease is X linked. 
Others have autosomal recessive and autosomal dominant disease.  Two 
main variants have been recognized, juvenile form [ESRD] occurs in 
males before age of 31 years and adult variant [ESRD] occurs in males 
more than 31 years old. Clinically patients can present with declining 
renal function, deafness and ocular abnormalities. Bilateral sensorineural 
hearing loss occurs in 55% of patients associated with renal 
involvement.Ocular abnormalities occur in 15-30% of cases and it is 
confined to juvenile kindreds, anterior lenticonus, keratoconus, 
spherophakia, myopia, cataracts and others. Uncommon variants of 
Alport’s syndrome are hereditary nephritis with mega thrombocytopenic 
[Epstein syndrome], inclusions in leukocytes [Fechtner syndrome], 
diffuse leiomyomatosis, ichthyosis and hyperproteinuria. The clinical 
manifestation is progressive in males, based on the progression to end 
stage renal disease within affected families. (6)                                                                                                                                                              
Morphology:                                                                                       
The light microscopic features in the kidneys are nonspecific and the 
diagnosis depends on the electron microscopy and immunefluorescence 
findings. In early biopsies the glomeruli appear normal or have mild 
mesangial hyperplasia with minor capillary walls thickening. As the 
disease progresses the glomeruli undergo segmental global sclerosis, 
tubulo-interstitial changes and interstitial foamy cells. The immune 
fluorescence shows small and scattered deposits of IgM and C3. 
Reactivity to a 3, a 4 and a 5 and anti GBM antibodies is absent in X 
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linked Alport’s syndrome in both the skin and renal biopsies.  By electron 
microscopy, the typical lesion is thickening of the GBM with 
transformation of the lamina densa into multiple interwoven lamellae. 
The epithelial aspect of the BM often has scalloped appearance, while the 
earliest manifestation is thinning of GBM and the severity of multi 
lamellation increases with age. The family history and the molecular 
genetic analysis especially prenatally are important for diagnosis. (6)       
                                                                                                                                                                                                                                    
A.Thin glomerular basement membrane disease (TGMD): 
It is type IV collagen diseases which occur in children and adults. Both 
sexes are equally. The incidence is 20-25%. It has been considered an 
autosomal dominant and autosomal recessive disease. The disease is 
characterized by uniform thinning of the GBM without deterioration of 
renal function. Clinical presentation is persistent microscopic hematuria , 
and proteinuria in 60% of cases and rarely presents with extra renal 
manifestation.  
B. Morphology:     
In light microscopy the renal biopsy appear normal. Immunofluorescence 
studies are negative for immunogloulins and complements.  
Immunohistochemical evaluation. Show normal distribution of type IV 
collagen in contrast with Alport’s syndrome. The diagnosis is made 
ultrastructurally by demonstration of the uniform thinking of the lamina 
densa of the GBM. (6)                                                                                                                                 
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C. Congenital nephrotic syndrome: 
It is a disease in which cases present with clinical symptoms of nephrotic 
syndrome at birth or within the first three months of life Congenital 
nephrotic syndrome of the Finnish type and diffuse mesangial 
sclerosis (DMS). It is uncommon in the first year of life. Two distinct 
types have been recognized. Neither form responds to steroid or 
immunosuppressive therapy. Renal transplantation is the only way to 
prolong and improve the quality of life.(6)          
                                                                                                                                                                                                                                                                
Congenital nephrotic syndrome of the Finnish type: 
It is less than 10.5% of cases of nephrotic syndrome. It is inherited as an 
autosomal recessive disease due to absent gene called Nephrin. The 
affected gene is localized at chromosome 19 and encodes for protein 
named nephrin I which is presents at the slit diaphragm of the glomrular 
podocytes and plays an essential role in normal glomerular filtration 
barrier. The disease can be diagnosed in utero. Family history , elevated a  
fetoprotein in the amniotic fluid and recently haplotype analysis and 
genetic testing have been used. The patients have large placentas and 
present with heavy proteinuria at birth, edema and high susceptibility to 
infection, premature birth, mild abnormalities in face and limbs and poor 
somatic development.  It can appear in the first days of life and it does not 
respond to steroid therapy. The disease is progressive during the first two 
year of life and kidney transplantation is the only life saving treatment. It 
recurs in 20%of patients of transplanted kidneys. 
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Morphology: 
The histologic feature is ectasia of the proximal and distal tubules with 
flattening of the tubular epithelium, varying degrees of mesangial  
proliferation, sclerosis and dilatation of Bowman’s capsule. 
Immunofluorescence is negative for immunoglobulins and complement 
components. IgM and C3 in mesangial and the capillaries have been 
reported. Electron microscopy shows obliteration of epithelial foot 
processes. (6)         
                                                                                                                                                            
Diffuse mesangial sclerosis (DMS): 
Characterized by the early onset of severe proteinuria and rapid 
progression to end stage rend failure before the age of 3 years. It can 
occurs in isolated form or is associated with Denys-Drash syndrome, 
male pseudohermaphroditism and Wilms tumor .It can develop as early as 
the first week of life and more likely appears often in the third month  and 
it is not associated with any abnormality as seen in Finnish type. Other 
abnormalities like cataract, corneal clouding ,aniridia, microcephaly, 
mental retardation and hypertelorism can be seen.                                                                                                                                            
Morphology: 
Light microscopy reveals, diffuse mesangial sclerosis, crescent formation, 
marked tubular atrophy with interstitial fibrosis in advanced stage. 
Immunefluorescence displays mesangial deposits for IgM, C3 and C1q. 
Electron microscopy shows obliteration of epithelial foot processes, BM 
thickening and increased in the mesangial matrix.  (6) 
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1-2-4-4 HIV associated nephropathy:                            
It occurs in 5% to 10% of HIV infected patients and is more common in 
blacks. Most commonly patients present with severe form of focal 
segmental glomerulosclerosis. The pathogenesis of HIV related FSGS  is 
unclear ,but it may be due to infection of glomerular cells by HIV. 
Microscopic features resemble idiopathic FSGS with high frequency of 
collapsing variant, cystic dilatation of tubule, interstitial inflammation 
and fibrosis. HIV infection also can result in a number of renal 
complications, including acute renal failure induced by drugs, shock and 
infection , post infectious GN, membranous GN associated with hepatitis 
B infection, MPGN associated with hepatitis C infection. (1)      
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1-3 OBJECTIVES 
1-3-1 General Objective: 
The overall objective is to study cases diagnosed as glomerulonephritis in 
the study area   during the period January 2008 to December 2010. 
 
1-3-2 Specific Objectives: 
1. To determine the histopathologic types of glomerulonephritis in the 
study population. 
2. To determine the predisposing factors of glomerulonephritis in the 
study population. 
3. To shed a light on the clinical coarse of the disease in the  study 
population, presentation, response to treatment and outcome  
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2- Materials and Methods 
2-1 Study Design: 
The study is a descriptive – retrospective and prospective data recorded 
study for cases of glomerulonephritis starting from 2008 until 2010.  
 
 2-2 Study Area and Study Population:                                                           
The study was carried out in Soba University Hospital and Fedail  
Hospital in the period  2008 and 2010 .   
2-3 Sample size: 
One hundred and fifty patients diagnosed as glomerulonephritis were 
included in this study. 
 
2-4 Inclusion Criteria:  
All pediatric cases diagnosed as GN with complete records, files, renal 
biopsy and histopathology material 
 
2-5 Exclusion Criteria: 
1. Patients with no histological report or diagnosis based on renal 
biopsy. 
2. Inadequate biopsy (less than 10 glomeruli). 
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2-6 Materials and Methods: 
2-6-1 Data collection:  
Data of the patients was collected from their records in the laboratory and 
the archives in the study area into a predesigned questionnaire. (See 
appendix ) The slides of patients included in the study were reviewed and 
stained by routine stains (H&E, PAS, silver stains and Masson Trichrome 
stains)  to review the histological type of glomerulonephritis and 
associated tubular, interstitial and vascular changes. Few slides were 
stained with immunohistochemical stains to detect immunoglobulins and 
complement deposition (IgG, IgM, IgA and C3a). Microscopic pictures 
were obtained using Olympus BX 51 and DP 70 digital camera.  
 
2-6-2 Data analysis:  
The data was analyzed using electronically computer (SPSS) program 
version 10.    
                                                                                                                                                                                                                                         
2-6-3 Ethical consideration: 
Permission for access of the patient’s files and histopathology material 
was obtained from Soba University Hospital and Fedail Hospital. 
Confidentiality of patient’s personal information and clinical data was 
respected and all the information was handled with utmost discretion. 
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3-  Results 
 
150 patients with glomerulonephritis were included in this study, 136  
(90.7%) were diagnosed at SUH,  out of which 61 were admitted to SUH 
during the years 2008 to 2010. 14 patients were from Fedail  Hospital                                                                  
3-1   Characteristic of the studied patients:- 
3-1-1 Age distribution:- 
The age of the studied patients ranged from 3 month to18 years. One   
child was below 1 year (0.7%). The mean age was 10.25 ± 4.5 SD. The 
commonest age group of patients with GN was 7-13 years, in which the 
commonest type of GN was diffuse mesangioproliferative GN (44%)  
(Table 1).Minimal change disease was common between 1-6 years, while 
lupus nephritis was common between 14-18 years old the. (Figure 1) 
There was no significant correlation between the age and the type of GN 
(P.value =0.041). 
 
3-1-2 Sex distribution:- 
Seventy one cases (47.3%) were males, while seventy nine (52.7%) were 
females with a male to female ratio of 1: 1.11. (Figure 2) 
The commonest type of GN in males was focal segmental 
glomerulosclerosis (18.3%), while lupus nephritis was the commonest 
type in females (20.3%), especially class III and IV. (Figure 3) 
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Only one child below 1 year of age (3 months) was diagnosed as FSGS. 
There was no significant correlation between the gender and the type of 
GN (P. value =0.016)  
3-1-3: Geographical distribution of glomerulonephritis: 
Forty three patients (28.7%) were from the Northern Sudan, fourteen 
(9.3%) form the Western Sudan, seven (4.7%) from the Eastern Sudan 
and one (0.7%) from the Southern Sudan. The locality of eighty five 
patients (56.7%) was not known. (Figure 4).    
 
3-1-4:  Ethnic distribution of the studied patients:  
Forty two patients (28%) were from the North tribes, fifteen (10%) from 
the West tribes, four (2.7%) from the Eastern tribes and one (0.7%) was 
from the Southern tribes. No definite data was found in eighty eight 
(58.7%) patients.  (Figure 5)    
 
3-1-5: Occupational distribution of the studied patients:  
 Most of the patients were students. 
 
3-2   : Risk factors in the studied patients:  
Fifteen (10%) patients gave history of tonsillitis, seven (4.7%) had skin 
infection, three (2%) had allergy, eight (5.3%) had family history of 
kidney disease and three (10%) had past history of taking analgesic drugs. 
No one of our cases had history of analgesics abuse.  Seventy five (50%) 
cases had history of chronic illness, such as steroid dependent or resistant 
nephrotic syndrome which was detected in fifty two (34.7%) , SLE 
nephritis seventeen ( 11.3% ) cases , while  diabetes mellitus , sickle cell 
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disease and nephritic syndrome  were seen in two patients (1.3%) . Table 
(2-1), (2-2)  
There was significant correlation between the risk factors and type of GN 
,(P.value =0.000). Figure (6)  
 
  3-3:  Clinical presentations of the studied patients:        
The majority of patients were symptomatic.  Proteinuria was the leading 
symptom which was detected in (76.7%), followed by generalized edema 
in (59.3%), gross hematuria (28%) and hypertension (24.7%).  Mixed 
symptoms (nephritic- nephrotic) were seen in 50% of the study 
population. Painful micturition, urgency, frequency and uremic  
symptoms  were present  in  (2.7%), (1.3% ) and (10%) respectively 
,while (18.67%) of patients  presented  with complications, such as  
ESRD (12.67% ),  RPGN ( 4.67% )  and  chronic GN (1.33%) . (Table 3)  
There was no correlation between the clinical presentations and pattern of 
GN. (P. Value =0.123)   
 
3-4: Investigations done:  
Urine examination was done in all patients. Proteinuria  was seen in one 
hundred and fifteen cases  (76.7%),  RBCs in thirty three (22%),  casts  
(RBCs , hyaline and granular ) in thirty five ( (23.3%) , and pus cells in 
ninety four ( 62.7%).  Shistosma ova were no detected in all patients. 
Ultrasound was done to hundred patients (66.7) in where bulky kidneys 
was seen in fifty six (37.3%), normal kidneys in thirty two (21.3%), and 
small kidneys in twelve (8%) patients. 64.3% of patients with MCD had 
normal size kidneys. Bulky kidneys was seen in all cases with diffuse 
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diabetic glomerulosclerosis and post infections GN, while 66.7%  of 
those with chronic GN and 50% of those with HUS had small size 
kidneys . There was no correlation between kidney size and specific type 
of GN (  P. value=0.088). 
 
3-5 Histopathological characteristics of glomerulonephritis in the 
studied patients: (Table 6)   
 Diffuse mesangioproliferative GN was the commonest type of GN, seen  
in twenty five patients (16.7%), followed by minimal change disease  in 
twenty two cases  (14.7%), focal segmental glomerulosclerosis in 
nineteen (12.7%), lupus nephritis in eighteen (12%) , mesangiocapillary 
GN in seventeen ( 11.3%) , focal mesangioprolifrative GN in thirteen 
(8.7%) and RPGN in ten ( 6.7% ). ESRD was seen in six 4%, Post 
infectious GN, chronic GN and HUS in four (2.7%) and membranous GN 
in three (2%) patients. Diffuse diabetic glomuruloscelerosis and IgA 
nephropathy were found only in two (1.3%) patients, while IgM 
nephropathy was found only in one (0.7%) patient.  
The commonest type of GN in the age group 1-6 years was MCD 
(34.2%), followed diffuse mesangioproliferative GN (15.8%) and focal 
mesangioproliferative GN (13.2%). In the age group 7-13 diffuse 
mesangioproliferative GN was the commonest type (16.7%) , followed by 
lupus nephritis  and FSGS (15.2%) . IgA  (3%) and IgM (1.5%) occurred 
only at this age group. The commonest type of GN in the age group 14-18 
years were diffuse mesangioproliferative GN and mesangiocapillary GN 
(15.6%).  The commonest age for diabetic glomerulosclerosis (4.4%) and 
lupus nephritis  (17.8%) was 14-18 years.  
The  commonest  type of GN  in males  was FSGS  (68.4%), followed by 
mesangiocapillary GN (64.7%) and focal mesangioproliferative  (61.5%), 
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while the commonest type of GN in females was lupus nephritis (88.9%), 
followed by RPGN (80%) and diffuse mesangioproliferative GN  (52%),  
IgA nephropathy was found only in males,while IgM nephropathy, 
diffuse diabetic glomerulosclerosis and membranous GN were detected 
only in females .  
Recurrent tonsillitis or skin infections preceded post infectious GN in 
(50%) of patients.Most cases of minimal change disease, diffuse 
mesangioproliferative mesangiocapillary, focal mesangioproliferative, 
membranous and chronic GN, and RPGN had past medical history of 
steroid resistant or dependant  nephrotic syndrome detected in (77.3%), 
(52%), (35.3%), (23.1%), (33.3%) ,(50%) and (10%) respectively. Lupus 
nephritis was seen in (72.2%) of patients with SLE and all diabetic 
patients developed diffuse diabetic glomerulosclerosis. Nephritic 
syndrome following post infectious GN was found  in ( 25%)  of patients, 
while focal segmental glomerulosclerosis had either past history of sickle 
cell disease (10.5%) or steroid resistant NS (42.1%) .  No risk factors 
have been detected in IgM nephropathy, IgA nephropathy and ESRD 
cases.   
Hemoproteinuria was the most common clinical findings in post 
infectious GN, IgA nephropathy, IgM nephropathy (100%), RPGN (90%) 
, chronic GN and HUS (75%), ESRD and membranous GN (66.7%), 
while it was not the presenting  symptoms in diabetic glomerulosclerosis.   
 
3-6 Treated patients:  
One hundred and thirty six patients (90.7%) were treated with steroids, 
fifty seven 38% of them developed steroid dependent or resistance 
nephrotic syndrome, while twenty four (16%) were treated with 
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chemotherapy. Good response to both therapies was obtained in ninety 
two (16.3%). (Table 4)  
No data was known in fourteen (9.3%) patients. 
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3-7   Outcome in the studied patients:  
During follow up of the patients ,six  patients (4%)  developed acute renal 
failure , interstitial fibrosis in four ( 2.7%),  ESRD in  three  (2%) , RPGN 
in (1.3%) cases, while chronic GN, chronic renal failure and acute 
interstitial  nephritis occured only in one patient (0.7%). Two of our 
patients (1.3%) died. Table (5) 
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Table 1: Age Distribution among the study population diagnosed with 
glomerulonephritis (N 150) 
 
 Frequency Percent 
< 1 Year 01 0.7 
1-6 38 25.3 
7-13 66 44.0 
14-18 45 30.0 
Total 150 100.0 
 
Table 2-1:  Patients with past medical history (N=150) 
 Yes No Not Known 
 Frequency Percent Frequency Percent Frequency Percent 
Tonsillitis 15 10 119 79.3 16 10.7 
Skin 
infection 
3 2 131 87.3 16 10.7 
Allergy 3 2 131 89.3 16 10.7 
Family 
history 
8 5.3 128 85.3 14 9.3 
Drug history 3 10 138 92 9 6 
Analgesics 0 0 140 93.3 10 6.7 
Past History 75 50 67 44.7 8 5.3 
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Table 2-2: Risk factors in the study population (N= 75) 
 
 Frequency Percent 
Steroid dependent or resistant nephrotic syndrome 52 34.7 
SLE nephritis 17 11.3 
Nephritic syndrome 2 1.3 
Sickle cell disease 2 1.3 
Diabetes mellitus 2 1.3 
Total 75 50.0 
 
 
 
Table( 3) Complications in studied patients (N= 150) 
 
  Frequency Percent 
RPGN 7 4.67% 
ESRD 19 12.67% 
Chronic GN 2 1.33% 
No complications 122 81.33% 
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Table (4): Type of treatment in the studied population 
 Yes No 
 Frequency Percent Frequency Percent 
Steroids 136 90.7 14 9.3 
Chemotherapy 24 16.0 126 84.0 
Response 92 61.3 58 38.7 
 
Table (5): Clinical outcome in the study group 
 Frequency Percent 
Acute renal failure 6 4 
Interstitial fibrosis 4 2.7 
End stage renal disease 3 2 
Rapid progressive glomerulonephritis merging into end stage 
renal disease 
2 1.3 
Death cases 2 1.3 
Post infections  glomerulonephritis 1 0.7 
Chronic  glomerulonephritis 1 0.7 
Active inflammation 1 0.7 
Chronic renal failure 1 0.7 
Acute interstitial nephritis 1 0.7 
Total 22 14.6 
No complications 128 85.4 
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Table (6):Types of glomerulonephritis in the study population N = (150) 
 
 Frequency Percent 
Diffuse mesangioproliferative glomerulonephrtitis 25 16.7 
Minimal change disease 22 14.7 
Focal segmental glomerulosclerosis 19 12.7 
Lupus nephritis 18 12 
Mesangiocapillary glomerulonephrtitis 17 11.3 
Focal mesagioproferative glomerulonephrtitis 13 8.7 
rapid progressive glomerulonephritis 10 6.7 
End stage renal disease 6 4 
Post infections  glomerulonephrtitis 4 2.7 
Chronic  glomerulonephritis 4 2.7 
Hemolytic uremic syndrome 4 2.7 
Membranous glomerulonephritis 3 2 
Diffuse diabetic glomerulosclerosis 2 1.3 
IgA nephropathy 2 1.3 
IgM nephropathy 1 0.7 
Total 150 100 
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 Figure (6)  : Relationship between past 
 
 
Minimal change disease
Post infectious GN
Diffuse mesangioproliferative GN
Focal segmental glomerulosclerosis
End stage renal disease
Mesangiocapillary GN
IgM nephropathy
Membranous GN
Chronic  GN
Rapid progressive GN
Lupus nephritis
Diffuse diabetic glomerulosclerosis
Hamolytic uremic syndrome
Focal mesagioproferative GN
IgA nephropathy
ϲϮ
medical illness and pattern
ϳϳ.ϯϬ%
ϱϬ.ϬϬ%
ϱϲ.ϬϬ%
ϲϯ.ϮϬ%
ϯϱ.ϯϬ%
ϯϯ.ϯϬ%
ϳϱ.ϬϬ%
ϮϬ.ϬϬ%
ϳϮ.ϮϬ%
ϭϬϬ.ϬϬ%
Ϯϯ.ϭϬ%
ϯϲ
ϱϬ.ϬϬ%
ϲϰ.ϳϬ
ϭϬϬ.ϬϬ%
ϲϲ.ϳϬ
ϳϬ.ϬϬ%
ϭϬϬ.ϬϬ%
ϲϵ.ϮϬ%
ϭϬϬ.ϬϬ%
Yes No
s of GN 
ϮϮ.ϳϬ%
ϱϬ.ϬϬ%
.ϬϬ%
ϯϲ.ϴϬ%
%
%
Ϯϳ.ϴϬ%
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 ϲϯ
Figure (7): Photomicrograph of a case with acute post infectious 
glomerulonephritis. 
H&E satin X 40 
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Figure (8): Photomicrograph of a case with diffuse diabetic   glomerulosclerosis 
(H&E stain X 40). 
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Figure (9): Photomicrograph of a case with focal segmental glomerulosclerosis 
(active SLE class III). 
Masson Trichrome stain X 40
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Figure (10):Photomicrograph of a case with with focal segmental 
glomerulosclerosis (IgM  immunostain).
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Figure (11): Photomicrograph of a case with Hemolytic Uremic Syndrome 
(H&E stain X40). 
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Figure (12) : Photomicrograph of a case with membranous glomerulonephritis 
(PAS stain X 40).
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       Figure (13) : Photomicrograph of a case with  diffuse mesangioproliferative   
glomerulonephritis 
(H&E stain X 40). 
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Figure (14): Photomicrograph of a case with mesangiocapillary 
glomerulonephritis 
(IgM immunostain). 
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Figure(15): Photomicrograph of a case with minimal change disease 
(H&E stain X 40).
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 Figure (16): photomicrograph of a case with rapidly progressive (crescentic) 
glomerulonephritis 
(H&E stain X 40).  
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Figure (17) : Photomicrograph of a case with Focal segmental 
Glomerulonephritis SLE class III.  
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4-1 Discussion 
Glomerulonephritis is an important cause of morbidity and mortality in 
Sudan. How much do we know about the demographic data, risk factors, 
histopathologic patterns and disease outcome is a question needs to be 
answered in this study.This study was conducted  in 150 Sudanese 
children diagnosed as GN at SUH and Fedail Hospital from January 2008 
to December 2010 . 
The age of our patients ranged from between 3months and 18 years,) with 
a mean age of 10.25 ± 4.45 SD. This correlates well with a similar study 
done in Sudan by Abdelraheem .el. al, who found that the mean age was 
8.71years ranging from 2 months to16years (11) and   to another study  in  
Nigeria done by  Etuk.el. al.  , which showed that the mean age was 7.2 ± 
3.4 SD years ranging from 3month to 15 years.(38)    
The commonest age group of our cases was 7-14 years, which is similar 
to study done by  Papanagnou .D and Kwon .N.S who showed  that  most 
of the  cases worldwide were between 5-15 years.( 40)    
In this study, 71 (47.3%) cases were males and 79 (52.7%) were females. 
Male to female ratio was 1: 1.11 with a slight female predominance. This 
does not agree with the results of Abdelraheem el. al and Etuk . el. al.who 
found that (62.9%) and (58%) were males and (37.1%) and (41.2%) were 
females respectively, with a male predominance and a male to female 
ratio of 1.4:1. (11) (38)    FSGS, ESRD, mesangiocapillary GN and IgA were 
the commonest pattern in males. This was not found to be significantly 
correlated to the gender (P- value=0.016).   This findings is different from 
those found by Briganti .el. al , who detected that all types of GN were 
common in  males  except for lupus nephritis. (43) 
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These differences might be explained by the small number of our study 
group who were ethnically different and can have different etiological 
factors. 
Most of our studied patients (28% ) were from the North tribes (where the  
most common tribe is Gaaleen tribe (23.8%), (10%) from the West tribes,  
(2.7%) from the Eastern tribes and (0.7%) from the Southern tribes. 
There is no data or study done in Sudan to show the geographical and 
tribal distribution of GN for comparison. 
Regarding the risk factors, (10%) of cases with GN was preceded by 
tonsillitis, (2%) skin infection, (10%) by drug history and (5.3%) family 
history of the same condition. Most of our patients (71.3%). were of low 
socioeconomic status. ).  This is comparable to the study done by 
Abdelraheem. el. al which showed that streptococcal infection was the 
main cause of  post  infectious GN in children .(11) This was also close to 
the findings of   Etuk .el.al.,whose  study revealed that past history of sore 
throat  was found  in (14.7%) , skin infection in (22.1%) and low 
socioeconomic status in (88.2%) of patients. (38)   Another study done by 
Kiryluk.K el.al    showed two European studies in which IgA 
nephropathy was detected in 4 - 10% of patients with had family history 
of kidney disease. (44)    
Past  history of chronic illness like steroid dependent or resistant  NS , 
diabetics mellitus ,SLE and sickle cell disease were found to be 
significantly correlated to the development of specific type of GN 
(P.value =0.000).  No data regarding other risk factors was found for 
comparison due to lack of available epidemiologicaly based data.     
Nephrotic syndrome is the most common presenting symptom in 
Sudanese children patients. In this study (75%)  of patients presented with  
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proteinuria, (59%) generalized edema, 28% gross hematuria,  (24.7%) 
hypertension  and (50%)  mixed symptoms  (Nephritic-Nephrotic).  
This is in concordance to the study of .Abdelraheem. el. al. which showed 
that the majority of cases (62.9%) presented with nephrotic  syndrome, 
followed by nephritic syndrome and / or mixed   features 37.07%  ,(11)     as 
well as  the worldwide  studies done by Pesce .F  and Schena.F.P  where 
edema was seen in the majority of cases (85%) followed by hypertension 
in (80%) and  hematuria  in  (30%) of  cases,.(39)      
Few of our patients presented with complications like chronic renal 
failure, which was detected in 1.33%, RPGN and ESRD occur in 4.7%, 
and 12.7%   respectively. This is close to the findings of the study done in 
Sudan where CRF found in 3.5%,, but the later two were not detected. (11)    
A recent survey of GN in developing countries showed that GN was the 
leading cause of chronic kidney disease in Egypt and Argentina (10%) ,  
Thailand , South Africa and Venezuela (20% ),  as well as India and 
Pakistan (40%) .  Reports from studies done in Italy and USA Showed 
that GN was the cause of chronic renal failure detected in (25%) of cases. 
( 11)  (39)     
The low incidence of chronic complications might be due to the small 
number of the studied patients, lack epidemiological data or due to 
differences in the risk and genetic factors.    
Urine examination revealed that the majority of patients presented with 
proteinuria (76.7%), followed by pus cells in (62.7%) ,  casts in (23.3%) 
and   RBCs  in (22%) . No schistosoma ova were found in any of our 
cases. No other studies were found regarding urine analysis in GN for 
comparison.   
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Ultrasound examination was done in (66.7%) of patients, which  detected 
bulky kidneys in 37.3%, normal size kidneys in 21.3% and small size 
kidney in 8%. So GN cases can present with normal size kidney in the US 
There was no significant correlation between the kidney size and type   of 
GN. (P. value=0.235). 
Also no other studies were found regarding U/S findings in GN for 
comparison 
The diagnosis of our cases mostly depends on H&E stain and special 
stains (PAS, Masson trichome and silver stain). Immuohistochemical 
stains were done in only 30 cases. This is due to logistics and finantial 
problems, which is the same as in the previous study done in Sudan.   (11)                                                                                                                                      
Electron microscopy was not done   in our study due to inavailability in 
Sudan.  The  previous  study done in Sudan  were sent the tissue abroad 
and it was possible  to detect  Alport’s  syndrome  in  6 (1.8%) cases. (11) 
This is one of the limitations in our study where specific types of GN 
were difficult to detect as they need electron microscopy. 
Diffuse mesagnioproliferative GN was the most common pattern of GN 
detected in 16.7% of cases, which is higher in the previous study done by  
Abdelraheem  el. al  who  showed  that diffuse mesagnioproliferative GN 
occur only in (7.5%) of cases ,  ( 11)   and lower in comparison to the study 
of Pesce .F and Schena.F. P which showed that diffuse 
mesagnioproliferative GN had a high incidence in Seberia (25%). (39)      
This difference can be explained by the fact that they used more 
immunohistochemical stains to differentiate between diffuse 
mesangioproliferative GN and the other types such as resolving stage of 
post infectious GN, IgA nephropathy and SLE. 
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The next type of GN is minimal change disease which was detected in 
(14.7%) of cases.  This correlates well to the reports from Namibia, 
Senegal and Kenya where MCD was detected in (7.4%) , (27%) and 
(18%) respectively, but is different from the  local study done by 
Abdelraheem .el. al and the international  study of  kidney diseases 
(ISKDS) where MCD was seen in (29.9%). ( 11)   MCD was reported by 
Mc Grogan el.al. to be children, and higher in Arabian children 
9.2/100.000/year and Asian children 6/ 100.000/ year..(42)   
This difference might be due to the fact that we have studied a small 
number of cases as well as different ethnic, genetic and risk factors.   
FSGS was found in (12.7%), which is almost comparable to other studies 
done in Sudan (13.7%)  ,(11 )   and African countries like Senegal (14%),  
Kenya (15%). In Zaire FSGS the frequency was low found only in 6% of 
cases, unlike the findings in Saudi Arabia, India  and South Africa where 
the prevalence was 21%.(11) .(39)     In brazil  Polito el.al reported  that FSGS 
was the most common primary GN, accounting for (25%). (39)      
This wide spectrum in the prevalence FSGS might be due to differences 
in environmental and genetic factors. ( 11)               
Lupus nephritis  was  the most  common cause of secondary GN in  our 
study group  (12%) , which was similar to  Kanjannabuch el.al study  .(39) 
It was low in comparison to a similar study done in Sudan, which was 
found to be 4.9% . . ( 11 Pesce .F  and Schena.F. P showed that lupus 
nephritis had the highest incidence in Saudi Arabia (57%), China (54%) 
and Brazil (42%). (39) 
This can be explained by the recent availability and wide use of 
serological tests (ANA and Anti DNA antibodies) for diagnosis of SLE 
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and as well as the awareness of using renal biopsy for diagnosis, 
classification and follow up of cases. 
Mesangiocapillary GN  in our study was detected  in (11.3%) of cases, 
which is comparable to the previous studies done in Sudan, Zaire 
Senegal,  (13.4%), (16%) and (10%) respectively, but it was higher in 
Kenya   (25%), Cameron (24%) as well as Zimbabwe ( 51%).( 11)  It was 
the most common type of GN in Romania (29%) .(39)   
The high prevalence in the African counties may be due to increased 
infectious diseases especially malaria. ( 11)                
In our study post infectious GN was found in only (2.7%) which is 
comparable to the reports from Saudi Arabia that showed low prevalence 
of (4 %) . In comparison to other reports from Sudan, East Nigeria and 
East African countries; post infectious GN has a high prevalence 
accounting for (24.3%) , (11.4%) and  (30%) respectively .(11) It was found 
to be  more common in areas with  poor health care and low 
socioeconomic status. (39)   
The prevalence of   IgA nephropathy was found to be (1.3%) in our study.  
This is comparable to the Study of Abdelraheem .el. al which showed 
(0.9%). (11)  Unlike other studies done in Europe and USA where they 
found   that  IgA nephropathy had a high prevalence in  Caucasian  (22%) 
and low  in African Americans . (39)  Coppo. el .al  reported that  IgA 
nephropathy was the most common primary glomerular disease in Italian 
children(37%) (49)  as well as it was the commonest GN in France, Spain 
(17%), Czech Republic (34%), UK (39%), China (45%), (28%)  and 
Hungary (15%). (39)            
The similarities in the clinical presentation between IgA nephropathy and 
post infectious GN as well as the similarities with other GN which cause 
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mesangial proliferation, add to the difficulties in differentiation. 
Therefore there is a need to use immunoflouresence technique to 
differentiate between them, as well as the crucial role of genetic factors 
(familial aggregation) lead to the ethnic differences,  in addition to the 
environmental factors .( 44) 
The prevalence of membranous GN was low in our study accounting for 
(2%) which is the same as two  studies done in Sudan, where both 
revealed a prevalence of (2%) and (0.3%) respectively.( 11)  It was the 
major pattern of GN in Zimbabwe (41) and Macedonia (13%). (39)  Infectious 
diseases (malaria and shistosomasis) were the most common causative 
agents of secondary membranous GN. 
IgM nephropathy was the least common pattern in both our study (0.7%) 
and another one done in Sudan (0.6%) . ( 11)    
This might not reflect the true incidence of the disease due to the 
unavailability of routine immunoflouresence technique in our labs. 
Our study showed that RPGN was discovered in (6.7%).No data was 
found for comparison, because  of this pattern of GN needs 
immunofluorescence , electron microscopy and radioimmuoassay to 
confirm the diagnosis by detecting circulating anti GBM antibodies. 
Chronic GN was found in (2.7%) in the study group with no previous 
history of GN. The study done by Pesce.F and   Schena F. P , showed that 
chronic GN was higher in the developed countries (10%). (39)      
This low incidence of chronic GN in our study might not reflect the true 
incidence due to the small number of the study group.  
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Most of our patients were on steroid therapy (90.7%), while 
chemotherapy was used in 16% of cases in those who had relapsing GN, 
resistant GN or SLE nephritis.  
More than half of our cases responded to both steroids and chemotherapy 
therapy (61.3%), in contrast to the study of Abdelraheem el. al. that used 
immunosuppressive medication in (55.3%) of cases.  (11). whether   it was a 
good response or not, it necessitates long term follow up. In other 
counties like China (25%) of cases changed there mode of therapy, while 
in Singapore (49%) of   cases changed there mode of therapy. (11)  This can 
be explained by that the treatment of GN is variable and not evidence 
based until now. In general most of our patients in Sudan responded to 
treatment better than other countries. This may be due genetic or   
environmental factors. 
Some of our cases developed complications, such as ARF failure which 
was detected in (4%) of cases, followed by CRF in (0.7%). The 
complications shown in the study of   Abdelraheem.  el .al was higher, in 
which CRF detected in  (6.2%) of cases.  
In our study two cases (1.3%) died. This is similar to worldwide mortality 
rate that was (0.7%), (40)   unlike the study of Abdelraheem.  el .al  in 
which 11 cases (3.5%) died. (11)   
This low mortality rate can be explained by the fact that our  patients 
might had more access to health services as well as the availability of 
diagnostic tools like renal biopsy and the imaging techniques which lead 
to  better chance  for early diagnosis , management and  close  follow up.   
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                    4-2Conclusion 
1. Glomerulonephritis is increasing in Sudan, which is similar to other 
African, Middle East and worldwide countries. This is might be due to 
recent   availability of ultrasound guided percutaneous renal biopsy and  
emerging use of immunohistochemical stains, immunofluoresence which 
are helpful  tools in improving  the diagnosis, detecting complications and 
facilitating follow up of patients .   
2. Most of studied the patients were from Northern tribes. 
3. There was significant relationship between the risk factors such as 
SLE, DM, sickle cell disease, drug history, tonsillitis, skin infection and 
pattern of GN. (P. value =0.000) 
4.  Nephrotic syndrome is the commonest presenting symptoms in our 
Sudanese children followed by nephritic syndrome and mixed features 
(nephritis- nephritic).  Few patients presented with complications 
especially ESRD. 
5. The commonest type of GN in Sudanese children was diffuse 
mesangioproliferative GN, followed by minimal change disease and 
FSGS. Lupus nephritis is the most common cause of secondary GN. 
ARF was the major complication, while CRF was found in few patients. 
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4- 3 Recommendations 
 
1.  More studies are needed to address causes, risk factors of GN in 
Sudan, especially infectious diseases. 
2. Proper data recording is recommended to help in predicting possible 
epidemiological correlation. 
3.  Introduction and availability of cost effective first line investigations 
for early detection of kidney diseases in our national health programmers 
(if possible urine analysis, serum keratinize and glomerular filtration rate 
test) to diagnose glomerulonephritis and treat patients by a specialist as 
early as possible, which can improve the outcome.                                                                                           
 4.  Facilities for immunohistochemical stains and electron microscopy in 
the general hospitals are difficult.  Efforts must be taken to facilitate the 
use of such tools in the diagnosis of some patterns of GN, especially IgA 
nephropathy, IgM nephropathy and Hereditary nephritis eg; Alports 
syndrome It must be the major target in future coming studies.                                 
5.  Molecular biology studies are needed, as now a day's genetic factor is 
being the core of pathology in most of diseases.  
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University of Khartoum 
Faculty of Medicine 
Postgraduate Medicine studies Board 
Questionnaire 
Glomerulonephritis in Sudanese children 
Date:   /   /                                                                   Serial No. 
Hospitals:     1. Soba UH                        Fedail MC 
 
Lab. No Consultant in change………… 
File number……………………………. 
1. Name: ……………….………         Address………………………...……… 
2. Age (years): ……………………………………… 
3. Gender:                        a. Male                       b. Female 
4. Tribe: …………………………………………………………………… 
5. Origin: ………………………………………………………………….. 
6. Residence: ………………………………………………………………. 
7. Occupation: ……………………………………………………………… 
8. Risk of factors: History of: 
a. Tonsillitis yes    No Not Known 
b. Skin infection yes    No Not Known 
c. Allergy yes    No Not Known 
d. Family history    
e. If  yes ,what disease? 
yes    No Not Known 
f. Drug history yes    No Not Known 
g. Analgesics yes    No Not Known 
h. Past history    
i. If yes what type of 
disease? 
yes    No Not Known 
j. Socioeconomic status excellent   good 
  
poor 
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   9.Clinical remarks: 
a. Hematuria                           i. Gross 
                                      ii. Microscopic 
b. Proteinuria     Yes            >39                    < 39                       No 
c.   edema                                i. Generalized      Yes                   No 
                                          ii. Localized            Yes                   No 
 
d. Hypertension                 Yes                                   No 
e. Painful micturition         Yes                                   No                                  
f. Urgency & Frequency      Yes                                 No                                                                      
g. Uremic systems                Yes                                 No         
h. Complications                    Yes                                 No 
If  yes                                 :         i. RPGN              Yes                             No 
                                                                  ii. Dialysis                     end  stage renal DS  
                                                                      CGN                                
10. Investigation for diagnosis: 
1. Urine general: 
         a. Proteinuria     Yes                         No                                               
         b. pus cells         Yes                        No 
         c.  casts               Yes                      what type                          No 
         d.  shistosoma ova    Yes                          No  
    .    2.U\S       Yes                         No                          FINDINGS …………………... 
3. Hstopathology: 
Type of specimen: Rend biopsy 
Microscopic examination : 
a. Gomeruli     Yes                 No                 what changes  ..………………... 
b. Tubules         Yes                No                what changes …………………… 
c. Vessels……    Yes               No              what changes   ………………….. 
d. Interstitium       Yes                No            what changes…………………….. 
Treatment: 
a. Steroids                                 Yes                         No 
b. Chemotherapy                     Yes                          No 
c. Response                             Yes                        No 
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